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(54) DISTRIBUTION VARIABLE PHASE SHIFTER 

(57)Abstract: 

PURPOSE: To provide a distribution variable 
phase shifter which can distribute the electric 
power and then can continuously vary the 
phases of distributed signals in a simple and 
highly reliable constitution. 
CONSTITUTION: The input signals are 
distributed to hybrid circuits H1-H4 by a 
distributor 1 , and the circuits H1-H4 produce 
two different types of signals having a 90- 
degree phase difference and supply these 
signals to the slot line pairs L1-L4. These line 
pairs L1-L4 are provided with slidable short 

plungers S1-S4 respectively. The plungers S1-S4 are engaged in common to 
a control lever 60 which can freely turn around a rotary shaft 65. Then the 
signals supplied to the line pairs L1-L4 from the circuits H1-H4 are completely 
reflected by the plungers S1-S4 and then supplied again to to the circuits H1- 
H4. Thus the circuits H1-H4 synthesize these signals together and the 
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synthetic signals are sent to an output terminal B. Then these synthetic 
signals are turned into the phase signals which are accordant with positions 
of the plungers S1-S4 respectively. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the section in the middle of the transmission line of the couple which is 
prepared free [ a slide ] to the transmission-line pair and the above-mentioned 
transmission-line pair of the distributor which is characterized by providing the 
following, and which does n (n= 2, 3 and 4, ....) distribution of an input signal, and the 
n-tuple which contains the transmission line of a couple, respectively, and constitutes 
this transmission-line pair. The full reflective element which carries out full reflection 
of the signal transmitted, n hybrid circuits which compound the signal of a couple 
which it is prepared corresponding to each of a transmission-line pair of the above- 
mentioned n-tuple, and each signal carried out n ****s with the above-mentioned 
distributor is inputted from an input edge, and spreads the transmission line of the 
above-mentioned couple and is inputted after being reflected by the above-mentioned 
full reflective element, while giving the transmission line of the couple which 
constitutes the above-mentioned transmission-line pair which corresponds the signal 
of the couple which has predetermined phase contrast, and output to an outgoing end. 
[Claim 2] The above-mentioned full reflective element is a distribution adjustable 
phase shifter according to claim 1 which is individually formed for every 
transmission-line pair, and is characterized by including the control lever for 
interlocking two or more of these full reflective elements, and making it slide while 
engaging with two or more above-mentioned full reflective elements further prepared 
corresponding to each transmission-line pair. 

[Claim 3] It is the distribution adjustable phase shifter according to claim 2 
characterized by being the thing with which the transmission-line pair of the above- 
mentioned n-tuple is arranged in parallel with mutual along with one flat surface, the 
above-mentioned control lever is prepared in the circumference of the predetermined 
axis which intersects perpendicularly with the one above-mentioned flat surface free 
[ rotation ], and two or more above-mentioned full reflective elements are made to 
engage on a straight line parallel to the one above-mentioned flat surface. 
[Claim 4] The distribution adjustable phase shifter according to claim 1 to 3 
characterized by infixing a phase shift means to make one transmission line of the 
above-mentioned transmission-line pair produce the phase lag of the double precision 
of the phase contrast of the signal of the couple given to the above-mentioned 
transmission-line pair from the above-mentioned hybrid circuit in the sum total of the 
outward trip which goes to the above-mentioned full reflective element from the 



above-mentioned hybrid circuit, and the return trip which goes to the above-mentioned 
hybrid circuit from the above-mentioned full reflective element. 
[Claim 5] The above-mentioned hybrid circuit is a distribution adjustable phase shifter 
according to claim 1 to 4 characterized by consisting of striplines and preparing the 
coaxial track-stripline transducer between the above-mentioned distributor and the 
input edge of the above-mentioned hybrid circuit. 

[Claim 6] It is the distribution adjustable phase shifter according to claim 1 to 5 
characterized by for the above-mentioned hybrid circuit consisting of striplines, and 
for the above-mentioned transmission line consisting of slot lines, and preparing the 
stripline-slot line transducer between the above-mentioned hybrid circuit and the 
above-mentioned transmission line. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] N 

[Industrial Application] this invention relates to the distribution adjustable phase 
shifter to which the phase of the distributed signal can be changed continuously while 
being able to perform power distribution of a RF signal. By using this distribution 
adjustable phase shifter, the beam tilt angle of the array antennas used for example, in 
a mobile communications base station can be changed electrically. 
[0002] 

[Description of the Prior Art] In order to change the beam tilt angle of array 
ANNATE, the feeder system which changes the length of the cable which supplies 
electric power to each array-antennas element in the RF signal distributed with the 
power distribution unit, and changed the phase distribution of the high frequency 
current to which electric power is supplied by array antennas by this is used. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the amount of phase shifts of a 
RF signal will be set up with the length of a cable in such a feeder system, when it is 
going to change the amount of phase shifts, a cable is removed from a connector, and 
it exchanges for the cable with which length is different, or the cable itself is 
shortened, and the complicated work of attaching a connector again is needed, for 
example. Especially, when a feeder system is installed in the outdoors, since water 
proofing is performed to a connector area, you also have to do each work of removal 
of the water-proofing section, and anchoring. 

[0004] Moreover, in order to change the beam tilt angle of array antennas, the length 
of a cable is made the same and what infixed the phase shifter between a power 
distribution unit and array antennas is used. With this composition, if it is going to 
change a phase in a continuous or fine pitch, while many switches and cables will be 
needed and the size of a feeder system will become large, cost also increases. And 
since the above-mentioned switch has the Mechanical contact, it may start a poor 
contact by secular change, and has a possibility of producing an intermodulation and 
noise. 

[0005] Then, the purpose of this invention is offering the distribution adjustable phase 
shifter to which the phase of the distributed signal can be changed continuously while 
it solves an above-mentioned technical technical problem and can distribute power by 
easy and reliable composition. 



[0006] 

[Means for Solving the Problem and its Function] The distribution adjustable phase 
shifter according to claim 1 for attaining the above-mentioned purpose An input signal 
n (n= 2, 3 and 4, ....) distribution The distributor to carry out and the transmission-line 
pair of the n-tuple which contains the transmission line of a couple, respectively, It is 
prepared free [ a slide ] to the above-mentioned transmission-line pair, and sets in the 
section in the middle of the transmission line of the couple which constitutes this 
transmission-line pair. It is prepared corresponding to the full reflective element which 
carries out full reflection of the signal transmitted, and each of a transmission-line pair 
of the above-mentioned n-tuple. While giving the transmission line of the couple 
which constitutes the above-mentioned transmission-line pair which corresponds the 
signal of the couple which each signal carried out n ****s with the above-mentioned 
distributor is inputted from an input edge, and has predetermined phase contrast After 
being reflected by the above-mentioned full reflective element, it is characterized by 
including n hybrid circuits which compound the signal of a couple which spreads the 
transmission line of the above-mentioned couple and is inputted, and are outputted to 
an outgoing end. 

[0007] According to this composition, the signal distributed with the distributor is 
given to the input edge of a hybrid circuit. In this hybrid circuit, two signals which 
have predetermined phase contrast are created, and these two signals are given to the 
transmission-line pair which has the transmission line of a couple. The full reflective 
element which carries out full reflection of the signal transmitted is prepared in the 
section free [ a slide ] in the middle of the transmission line of a couple. After full 
reflection of the signal given to the transmission-line pair from the hybrid circuit is 
carried out with a full reflective element, it is again inputted into a hybrid circuit A 
hybrid circuit compounds the signal inputted from a transmission-line pair, and 
outputs it to an outgoing end. 

[0008] Therefore, the signal of the phase corresponding to the path length of the sum 
total with the outward trip from a hybrid circuit to a full reflective element and the 
return trip from a full reflective element to a hybrid circuit is outputted from an 
outgoing end. If it puts in another way, according to whether a fUll reflective element 
is in which position of a transmission-line pair, the amount of phase shifts of an input 
signal will change. Since the full reflective element is prepared free [ the slide to a 
transmission-line pair ], the phase of the signal outputted from a hybrid circuit can be 
changed continuously. 

[0009] A distribution adjustable phase shifter according to claim 2 is characterized by 
preparing the above-mentioned foil reflective element individually for every 
transmission-line pair, and including the control lever for interlocking two or more of 
these full reflective elements, and making it slide, while engaging with two or more 
above-mentioned foil reflective elements further prepared corresponding to each 
transmission-line pair. 

[0010] According to this composition, by operating a control lever, two or more full 
reflective elements prepared for every transmission-line track pair interlock, and are 
slid. Consequently, the amount of phase shifts to each signal distributed with the 
distributor can be changed simultaneously. The transmission-line pair of the above- 
mentioned n-tuple is arranged for the distribution adjustable phase shifter according to 
claim 3 in parallel with mutual along with one flat surface, the above-mentioned 



control lever is prepared in the circumference of the predetermined axis which 
intersects perpendicularly with the one above-mentioned flat surface free [ rotation ], 
and it is characterized by being the thing with which two o&more above-mentioned 
full reflective elements are made to engage on a straight line parallel to the one above- 
mentioned flat surface. 

[00 1 1] According to this composition, the position of the above-mentioned full 
reflective element in each transmission-line pair can be set up in the shape of a taper. 
Therefore, in two or more transmission-line pairs, it becomes possible from a hybrid 
circuit to set up the transmission path length which results in a full reflective element 
in the shape of a taper- Consequently, the signal which has taper-like phase contrast 
can be taken out from n hybrid circuits. Moreover, if a control lever is rotated, since 
the transmission path length which results in a full reflective element will change from 
a hybrid circuit according to the distance from an axis to a transmission-line pair, the 
phase contrast between signals taken gut from each outgoing end of n hybrid circuits 
can be changed continuously. 

[0012] in addition, after being reflected with a fUll reflective element, in order to 
compound the signal of 2 inputted into a hybrid circuit good In the sum total of the 
outward trip which goes to die above-mentioned full reflective element from the 
above-mentioned hybrid circuit at one transmission line of the above-mentioned 
transmission-line pair, and the return trip which goes from the above-mentioned full 
reflective element at the above-mentioned hybrid circuit as indicated by the claim 4 It 
is desirable that a phase shift means to produce the phase lag of the double precision 
of the phase contrast of the signal of the couple given to the above-mentioned 
transmission-line pair from the above-mentioned hybrid circuit is infixed. 
[0013] In addition, when the above-mentioned hybrid circuit consists of striplines, it is 
desirable to prepare a coaxial track-stripline transducer between the above-mentioned 
distributor and the input edge of the above-mentioned hybrid circuit (claim 5). 
Moreover, when the above-mentioned hybrid circuit consists of striplines and the 
above-mentioned transmission line consists of slot lines, it is desirable to prepare a 
stripline-slot line transducer between the above-mentioned hybrid circuit and the 
above-mentioned transmission line (claim 6). 
[0014] 

[Example] Below, the example of this invention is explained in detail with reference 
to an accompanying drawing. Drawing 1 is the illustration view showing the 
composition of the distribution adjustable phase shifter of one example of this 
invention. This distribution adjustable phase shifter is equipped with the distributor 1 
which allots a RF input signal for 4 minutes. This distributor 1 consists of coaxial 
tubes, and each signal distributed four times is given to each input edge A of four 
hybrid circuits HI , H2, H3, and H4 (henceforth [ when naming genericaily ] "hybrid 
circuit H") from coaxial cables 1 1, 12, 13, and 14. Hybrid circuit H is constituted 
using the stripline. Therefore, between coaxial cables 1 1, 12, 13, and 14 and hybrid 
circuits HI, H2, H3, and H4, the coaxial track-stripline transducers 21, 22, 23, and 24 
are infixed, respectively. 

[0015] Hybrid circuit H creates two signals with the phase contrast of 90 degrees from 
the signal given to the input edge A. and these two signals - the stripline-strike lot 
line transducers 31, 32, 33, and 34 - minding - each hybrid circuits HI, H2, H3, and 
H — it is given to 4 sets of slot line pair LI prepared for every four, and L2, L3 and L4 
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(henceforth [ when naming generically ] "the slot line pair L") each slot line pair - LI, 
L2, L3, and L4 have slot line LI a of the couple prolonged in parallel, respectively, LI 
b;L2a, L2 b;L3a, L3 b;L4a, and L4b 4 sets of slot line pair LI, and L2, L3 and L4 are 
formed in parallel with mutual at the fixed interval on the printed circuit board 5. 
[0016] From hybrid circuits HI, H2, H3, and H4 One slot line Lla, L2a, L3a, L4a 
(hereafter, when naming generically, it is called "the slot line La".) SUTTO line Lib 
of .another side, L2b, L3b, L4b (hereafter, when naming generically, it is called "the 
slot line Lb".) The signal with which the phase progressed only 90 degrees is given. 
The signal with which this phase progressed is given for while, and the tracks 41, 42, 
43, and 44 for phase shifts of lambda/4 of length (lambda is the wavelength of a 
signal.) are added to slot line Lla, L2a, L3a, and L4a. 
[0017] In addition, above-mentioned hybrid circuit H, the stripline-slot line 
transducers 3 1, 32, 33, and 34, and the slot line pair L are formed by each on the 
printed circuit board 5. each - the short plungers SI, S2, and S3 and S4 (henceforth 
[ when naming generically ] "the short plunger S") which can slide freely are prepared 
along the extension direction of these slot line pair [4 / L2, L3 and L4 / slot line pair 
LI, and ], respectively It ****s through a thin insulator film (not shown), and the short 
plunger S connects too hastily between the conductors 7 which are carrying out phase 
opposite with the front face of the conductor 7 (a slash is attached and shown.) which 
has countered on both sides of the slot lines La and Lb, as shown in drawing 2 . That 
is, the short plunger S functions as a full reflective element for carrying out full 
reflection of the signal which spreads the slot lines La and Lb. This short plunger S is 
constituted so that it may slide showing around along the extension direction of the 
slot lines La and Lb by the guide member outside drawing. 

[0018] The round bar 51, 52, 53, and 54 prolonged in an opposite side is attached in 
the short plunger S in the printed circuit board 5. This round bar 5 1, 52, 53, and 54 is 
being engaged common to the long picture control lever 60. More specifically, the 
round bar 5 1 and 52 is engaging with the long hole 61 formed in the control lever 60 
free [ a slide ], and the round bar 53 and 54 is engaging with the long hole 62 formed 
in the control lever 60 free [ a slide ]. 

[0019] The control lever 60 is attached in the surroundings of the axis of rotation 65 
prepared so that it might intersect perpendicularly with a printed circuit board 5 free 
[ rotation ]. The grasping section 66 for operation is formed in one edge of a control 
lever 60. Four short plungers S which are engaging with this control lever 60 can be 
interlocked, and it can be made to slide by grasping the grasping section 66 with a 
finger and operating a control lever 60 along with an arrow 68. 
[0020] According to the above composition, after an input RF signal is carried out 4 
****s with a distributor 1, it is inputted into each input edge A of hybrid circuits HI, 
H2, H3, and H4. After two signals which have the phase contrast of 90 degrees drawn 
from this hybrid circuit H spread the slot lines La and Lb of a couple and full 
reflection is carried out with the short plunger S, they spread the slot lines La and Lb 
again, and are inputted into hybrid circuit H. At this time, the phase lag of 180 degrees 
is produced by work of the tracks 41, 42, 43, and 44 for phase shifts in the sum total of 
the outward trip of a signal, and a return trip in the slot line La. Therefore, when the 
signal with which the phase progressed to the slot line La from hybrid circuit H only 
90 degrees to the slot line Lb is given, in the signal of a couple which spreads the slot 
lines La and Lb and is inputted into hybrid circuit H after being reflected by the short 



plunger S, phase lag has arisen only 90 degrees to the signal with which the signal by 
the side of the slot line La spread the slot line Lb. These two signals are compounded 
by hybrid circuit H, and the compounded signal is taken out from an outgoing end B. 
[0021] If a control lever 60 is operated and the short plunger S is made to slide, after 
being turned up with the short plunger S through the slot lines La and Lb from hybrid 
circuit H, the transmission path length which results in hybrid circuit H through the 
slot lines La and Lb again will change. Therefore, the phase of the signal taken out 
from the outgoing end B of hybrid circuit H will change according to change of 
transmission path length. I 
[0022] Since the short plunger S formed in each slot line pair L of every interlocks 
with rotation of a control lever 60, the phase of the signal taken out from the outgoing 
end B of each hybrid circuits HI, H2, H3, and H4 will change simultaneously. And 
the transmission path length from hybrid circuit H to the short plunger S is set up in 
the shape of a taper so that clearly from the composition of drawing 1 . Therefore, the 
amount of phase shifts can be set up in the shape of a taper to the signal carried out 4 
♦*** s w ith the distributor 1, and the signal which has taper-like phase contrast can be 
taken out from the outgoing end B of each hybrid H. Moreover, a phase can be 
continuously changed by making short PURAJA S slide. Since the amount of 
displacement of the short plunger S changes with distance from the axis of rotation 65, 
and the phase contrast between signals taken out from each four outgoing end B of 
hybrid circuit H To the pan which can be continuously changed by rotating a lever 60, 
in this example Since the thin insulator film intervenes between the short plunger S 
and the conductor 7 formed in the front face of a printed circuit board 5, there is no 
metallic contact section and, unlike the conventional technology using the switch, 
generating of noise and generating of cross modulation by the poor contact can be 
prevented. 

[0023] Next, the example of composition of hybrid circuit H is explained. Drawing 3 
is the plan showing the example of composition of hybrid circuit H which used the 
stripline. Pattern formation of the strip conductor 15 (a slash is attached and shown.) is 
carried out to the front face of a printed circuit board 5. As for the pattern of a strip 
conductor 1 5, every direction pulls out terminal areas TA, TB, Ta, and Tb from each 
vertex of lambda/4 of abbreviation rectangles. A terminal area TA is equivalent to the 
input edge A, a terminal area TB is equivalent to an outgoing end B, a terminal area 
Ta is combined with the slot line La, and a terminal area Tb is combined with the slot 
line Lb. 

[0024] Drawing 4 is the plan showing other examples of composition of a hybrid 
circuit. The hybrid circuit which used the slot line consists of this example of 
composition. That is, the hybrid circuit of this example of composition is obtained by 
reversing the pattern of the conductor in the example of composition shown in 
drawing 3 . If it explains concretely, the front face of a printed circuit board 5 is 
covered with the conductor 25 (a slash is attached and shown.), this conductor is 
**********ed, and the slot line 26 of the pattern with which every direction pulled 
out terminal areas tA, tB, ta, and tb from each vertex of lambda/4 of abbreviation 
rectangles is formed. A terminal area tA is equivalent to the input edge A, a terminal 
area tB is equivalent to an outgoing end B, a terminal area ta is combined with the slot 
line La, and a terminal area tb is combined with the slot line Lb. 
[0025] In addition, the stripline-slot line transducers 31, 32, 33, and 34 shown in 
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drawing 1 in this example of composition are unnecessary. Drawing 5 is the 
perspective diagram in which cutting a part of example of composition of further 
others of a hybrid circuit, and lacking and showing it. In the square tubed waveguide 
35, among couples, open a predetermined gap, and conductors 36 and 37 are made to 
counter, and are arranged in this hybrid circuit H. Each ends of each ****** 36 and 37 
are set to Port PA, Pa;Pb, and PB, respectively. Corresponding to each port, the 
connector 39 for coaxial cable connection is attached in the waveguide 35 (however, 
as for the connector corresponding to Port PA, illustration is omitted.). In this example 
of composition, a terminal area PA is equivalent to the input edge A, a terminal area 
PB is equivalent to an outgoing end B, a terminal area Pa is combined witUthe slot 
line La, and a terminal area Pb is combined with the slot line Lb. 
[0026] In addition, in this example of composition, the coaxial track-stripline 
transducers 21, 22, 23, and 24 shown in drawing 1 are unnecessary. However, it is 
necessary to prepare a coaxial track-slot line transducer instead of the stripline-slot 
line transducers 3 1, 32, 33, and 34. Drawing 6 is a plan for explaining the composition 
of the important section of other examples of this invention. In explanation of this 
example, above-mentioned drawing 1 is referred to again. In this example, it changes 
into the above-mentioned slot lines La and Lb, and coaxial tracks calcium and Cb are 
used. That is, the signal from each hybrid circuit H is given to the coaxial track pair C 
containing the coaxial tracks calcium and Cb of a couple. Coaxial tracks calcium and 
Cb serve as a conductor 81 from a conductor 82 in-like [ pillar ] outside the shape of a 
cylinder arranged in this at a conductor 81 and the same axle. Coaxial tracks calcium 
and Cb are arranged in parallel, and the hollow cylinder metal rods Ma and Mb are 
inserted free [ a slide ] from the edge of an opposite side with hybrid circuit H, 
respectively. 

[0027] The hollow cylinder metal rods Ma and Mb have the composition shown in 
drawing 7 . namely, the hollow cylinder metal rods Ma and Mb - the whole - the 
shape of a cylindrical shape — having — the axis top — coaxial tracks calcium and Cb - 
- inner - the insertion in which a conductor 81 can be made to insert - the hole 91 is 
formed insertion — a hole 91 has a circular cross section perpendicular to an axis the 
outside surface of these hollow cylinder metal rods Ma and Mb, and insertion — the 
thin insulator film (not shown) is prepared in the internal surface of a hole 91 In 
addition, you may prepare this insulator film in the internal surface of a conductor 82 
the outside surface of a conductor 81, and outside among coaxial tracks calcium and 
Cb, respectively, without preparing in the hollow cylinder metal rods Ma and Mb. 
Namely, it should just be placed between the contact sections of the hollow cylinder 
metal rods Ma and Mb and coaxial tracks calcium and Cb by the insulator film. 
[0028] By connecting a conductor 82 with a conductor 81 too hastily outside among 
coaxial tracks calcium and Cb, in the position of the point 95, such hollow cylinder 
metal rods Ma and Mb carry out full reflection of the signal which spreads coaxial 
tracks calcium and Cb, and function as a full reflective element, the end face section 
96 of the hollow cylinder metal rods Ma and Mb of a couple — connection - it is 
connected by the member 100 this connection - the round bar 101 prolonged in the 
direction perpendicular to the flat surface in which coaxial tracks calcium and Cb exist 
is attached in the member 100 This round bar 101 is engaging with the long holes 61 
or 62 formed in the above-mentioned control lever 60 free [ a slide ]. 
[0029] Since the hollow cylinder metal rods Ma and Mb can be made to slide within 



coaxial tracks calcium and Cb by rotating a control lever 60 by this composition, the 
phase of the signal taken out from the outgoing end B of hybrid circuit H can be 
changed continuously. Moreover, in two or more coaxial tracks calcium and Cb 
combined with two or more hybrid circuit H, the point 95 of the hollow cylinder metal 
rods Ma and Mb will be arranged in the shape of a taper. Therefore, the signal which 
has taper-like phase contrast will be taken out from the outgoing end B of two or more 
hybrid circuit H. 

[0030] Since an insulator film intervenes between coaxial tracks calcium and Cb and 
the hollow cylinder metal rods Ma and Mb, the noise or cross modulation resulting 
from contact between metals do not arise. In addition, when applying what is 
depended on the stripline shown in above-mentioned drawing 3 as hybrid circuit H in 
the composition of this example, it is necessary to prepare a stripline-coaxial track 
transducer among these hybrid circuit H and coaxial tracks calcium and Cb. Moreover, 
in using the hybrid circuit of drawing 4 , a slot line-coaxial track transducer is needed. 
Any transducer is unnecessary when using Ihe hybrid of the composition of drawing 

5- . 
[003 1] Although explanation of the example of this invention is as above, this 
invention is not limited to each above-mentioned example. For example, although the 
above-mentioned example explained the composition to which the inputted RF signal 
is carried out 4 ****s, if the transmission-line pair by the hybrid circuit, the slot line, 
etc. is prepared instead of a distributor 1 corresponding to each distributed signal 
using the distributor which can perform two distributions, three distributions, five 
distributions, six distributions, and an input RF signal can be distributed to 
arbitrary numbers of signals. 

[0032] Moreover, although the example using the slot line and the coaxial track as the 
transmission line for inputting again the signal after making the signal from a hybrid 
circuit spread and being reflected with the full reflective element into a hybrid circuit 
was explained, the same transmission line can also consist of above-mentioned 
examples using a stripline. Furthermore, although the above-mentioned example 
explained what short-circuits the section in the middle of a slot line or a coaxial track 
as a full reflective element, the thing which makes the section open wide in the middle 
of these transmission lines is also applicable as a full reflective element. 
[0033] In addition, design changes various in the range which does not change the 
summary of this invention can be performed. 
[0034] 

[Effect of the Invention] According to the distribution adjustable phase shifter of this 
invention, the phase of the signal which could distribute power with easy composition 
and was distributed can be changed continuously as mentioned above. Moreover, 
since the metallic contact section is not necessarily needed, while it is high unreliable, 
generating of the noise by the poor contact or cross modulation can be prevented 
effectively. 

[003 5] Furthermore, it is very effective, if a service area is applied to the feeder 
system of array antennas with the need of changing at any time, like the antenna of a 
mobile communications base station, for example, since an adjustable setup of the 
amount of phase shifts of an input signal can be carried out easily. 
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[Drawing 3] 
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(54) ixmn&m fmnK»n& 



(57) [mi 

H1-H4 IC5HB&J16. K0BSH 1 4 

-L4(C|li/3-Ky7V^-VS 1-S4^7^ KB 

gft^^w<-6 0;r*ii(c#^t-c^^ o /^yy 

y KB*Hl^H4^ay h7^V*fL 1^L4JC 
4T?£££«£*U H^^^y y WH1-H4C 
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[ttltlfMtOttB) 

[SS**1 J (n = 2, 3. 4, ••••)# 

.biCn awe^iSKJPKiO^Ji^ixlcWJt LT3N* hiv. 

±ffi£±RWSmc: J: o TRW $ ftfc »fc _LSC-*t<Z>£ 
SrfcSft LTA2) $h,2.-^Oft^Sr^fig L THJ* 
ttCtt fi-fZ n BOW y y y KIBM t tStf: 1 4r«r 

»j»ctt»te>*i.T*j9, 

RWffc^fcSSiS-BrT*^ K3*5fc*w»flsw<- 
SlC5pfTfcEB£*lT:fe!K 

±E-¥Bfc¥frfeB«±TK**Sli:a totfeSc fc 

E/^^y y K0B^b±BJS*R*t*^fclft^5aB 
±B^RIt*^e>±B^^y 3> KEHKlcMA^ 
5ttB**>&M-^ ±&~(79? KHttft»&J:E&ig 

So 

MUM-;* h y y^^-r v**»*«B»t€>*fri>6r. 
t tttati-rsfli** 1 7SS4 ©^i*nMcB«©»E 

±E^-f:/5 y KEB±±Efi£*Bi*>infctt* *h 

E*r£#fes§o 



(2) SOT6-3 2 6 5 02 

2 

[0 0 0 1 J 

E^*#tt8*ffi^5witeJ:"K fctiLtf»»a«X 
[000 2] 

[00 0 3] 

[»w##fcb* $<>:+*»«] zozsft&mmmv 
$ <t -o r S5««m*^*aa^»s * 

[0004] 7M7yft^)f-^^t 
^-^©ftStH-fcU **»EBi: 

30 fcfc, ^^htii^^o LaM>. ±E** 

[0005] *r-e % *5swcd@«j<*> ±^oawwsi 

ttt^S**C^#T#*»ETW»«»«rli«-*-« 
[0006] 

40 itmm&i-ziz&<D¥fk&£vttm ±b^@w^ 

«ril-t-afc«)0»#q[lE<K©»ERr2e»«»rt:, A^3 
ffi^-^n (n = 2, 3, 4, ••••) »Bir*im»b* 

-»©fia»Bt*tt€n*tfnaofia»B»t, ± 

^IIBWfrWrt+a-WofiaMIB^Jft+Bfcft^-C, 

easnaflr^K^sJwsa^EJt*^^, ±En 

•»Cai«B»o*ti^tiic»rjt:tTRlt6#t 1 ±sc^ 
E»"Cn»EShfc»«*««A*ii^bA*4Jx, BfC 
©tt*a«t*+6-#^*t#K-*--B±EfiaMIB# 



K 000239 



(3) ^?6-3 2 6 5 0 2 

3 4 

fcv&LXAt>ztiz-M<Dit%z$&Lxmt>ffi\zihfi [0012] 5c£frttm*xfcttztifim^^ 

*«> fcwctt, fg#«4KEtfc*ft-c^6j:9ic % ±tEte& 

[0 0 0 7 J ~ coffi/Slciftl*. #ES-C#E£Hfcff &R#<o-;*cDei£&B<c % ±E^yy ^ KBK^& 

^^^y * KBB0Aftttfc-**b*ie o C£W ±IB**RJt*-f-lcifii*»5ttttt, ±E££R*t**A» 

SfcSWbftTV^o /N*f 7y y HHM«&finiMll*r [0 0 l 3J ±SW^!> s> KBB#* hi; *r 

Wt/W^y s> KlHlB^A^^tb^o '^79 y Kiel W:/y y KBBOAAtt&OBfc* IslfcbllB-;* My 

SB*-*"*. ±E/N-f^»y KBB#xh9 yr7>f>T«« 

[00 0 81 l^ J oT, /^7!) y.K@Ba>b££E **tT*5?>, rt>o, ±EfinftMB3^^D 3/ h 

W^PKM5£B£, ^^RltSH^fe'W 7y ^ K® J&£*v0^5£#(cti\ ±fBW y Kls]B£±E£ 

Bk:S5«Bi:o*«-a>aBft«w»iStfcffi*BO«*3ftJ aHftBfc*>Bfc* x M y^9-f y v£ 

»»B»^^-rixOtt«U*>S*^*i;TA*«*0» 20 [0 0 14] 

aftfcRtfWxTl^Sflrc* Wyy7h«HIHiJ BLTfMBfcRWrS. Bid, 106«0^ 

[0009] ss*^28atto»E-«r3E«*sitt, ±fe£ 9«Bf±. am*A*«#«r4 jwars^HUi 

0, *p>ic v *Cai«B»K:»lSUTRl*6*tfc*B[tf> (OXhV. 4iMB*ixfc*«*tt. EI*»*-7/n 1. 

JbE*^a«mc«*UT^S*ifctt:, wtf>«&tf> 12, 13, 1 4^4iO/^yy j/ MHl r H 

^Slt^«rlS)HT^7^ K**3fc«>tf>»f1su 2. H3, H4 (J£TF, BflRffi W^JIy 

KBBHj fcv*3. ) 0#A*fiBAlc#^t,*i5 0 

[00 1 0] ZOm&KiXtltts *«iSB«B»crt(C 30 ^yyK@8Htt, fct;ttf^hyy^7>f>^r 

»rtfeiifcaHMioa±K*t*T-tt % »ff^<-*:*ff m&istix^Z. %<DtL#>. m*Mr-7/H 1, 12, 

tSCiaot, l»LTX7^Kt5. **>«* % 13, UW^JyKBBHl, H2, H3, H4 

»E»TiMBS^fc#«*^«+5»tt*«rWB»fc«fls **>Blcttu f^ttJBB-* h U y^9>r vas»»2 l . 

88**3 E«<D#EBr2e#fcg 22 » 2 3, 2 4#«jl«tl^K&ftTt*S. 

tt. ±Enta©fiiS*IB»W:— *B»Cfior«SK:W [0 0 1 5 J /%*f7!J y KBBHtiU X^M^^Lh 

KESSftTfctK ±E»flsw<-fc % ±E-¥ffil-i: *ifc{M>fe* 9 0*^ttttSto*>S2oo«*Srf^j* 

ssrs»f3e©«i«*t>9»cH»&aEk:ttite)^ ±e« *lx. r©2o©«-»tt. ^hy^^y- 

*©*^»*^*±E-¥ffi«-Wf4in»±"C««$ h7-Y^aaMR3 1, 3 2, 3 3, 3 4£tf*L 

-fr5tOT'fc^Ct^#®^-f^ X, #^^!lyK@»Hl, H2, H3, H4^l: 

[00 11] ZOmft&Xtltf, &fci&m®M\ZtSllZ 40 B|tbftfc4H©^D?h^V»Ll l L2, L 3, 

±E**KJt* : P«>ttll«r7 t -/<««cR3e'*-*Ci3a«'r L4 (J^T\ r^n^h^^v^Lj 

#5 0 Lfc^ot, **©fc»l*B#K:*tt*-<\ /^f7 fcv*5. ) fc*;i?>;h,a. ft^Byh^mi, L 

9 y KBB^fe^^fEJt^l^ScejSttB**:^-^ 2, L3, L 4 ^m¥trf^Wc-^^n y 

tklC®J£+ZZt&-Zimkti:Z 0 njatO/N^r h7^VLla, Llb;L2a, L2b;L3a, L 

^9 y KBB*»?>^-^«©ttftSSSr*ri-S«*4r*f9 3b;L4a, L4bWlti^. 4gWo^h7 

ffli-wi:^l?*So Bffw<-fcBBS*6i:, -f^WLl, L2, L3, L4lt yy>hS«5±K 

•»d»6fiiS»B»*t?^EBK:i£:CT, ^><^y 5/ K -36^BB-Ctt5»cWfc»rt*ivTV^ # 

BB^fe^^Elt^^i-SaeigftBft^SEft-*-*** [0016] KBBH 1 , H2, H3. H4 

nte/vf^!l y K@BO*UAM^& Steffi iStl Htt^ -*©XDyh7>fyLla, L2a, L3 

6«*ttSB<ott»Sg*J|ttftfca<l:**6w^:^"e# 50 a, L4a (^T, Uft-tZkZlztt. f^Dy h7>fV 
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5 

La J £V^9o ) fa)S<r>*y hy^fytlb, L2 
b, L3b, L4b {UT. ««^6t#iCll r^o-z 
hy* >Lbi <b^5„ ) J:9fc9 0A»ttttt*«iSA/ 

S-^D^hy^^Lla, L2a, L3a, L4 
afc!4, */4<D§£ (ltt<HJra!)|j»-e*>S. ) 
ffiffl8SS4 1, 4 2, 4 3, 4 4j6MWD**bTV*5. 
[0 0 17] ft*, iBO/Wyy y KEDBH* *hy 
y^-fV-^oy H9-<^aEJft«3 1, 3 2, 3 3, 
3 4 ft £0;*n? K9W>*LHU ^"fttfc^y^hS 
S5±(C«rt*ixrv^. **ay hyf V*TL 1, L 
2, L3, L4ICI4, ^ft^^n*, 
^Ifiltefio-CBftiftfti/g-h^y^+S 1, S 

2, S3, S4 (HT. MM-6**fctt fys-h/ 

a-h77>i?+$lt* B 2 J; 9 fc, 
>fyLa, Lb«r«A/-C»rtLT^a»*7 

SIM-StO"?**. +ftfo*>, '>3-h^7^tS 

[ooi8] ^a-h^v^-tsicji, yyvh&s 

5 4(4K#«^J605A»5 1, 5 2, 5 3, 5 4tf]ft 
9fflt&iVCI^$. :OW5 1, 5 2, 5 3, 5 4 
tt, *^ft»fpw<--6O»i*ii(C«*L-CV^ 0 £0 

A&5 1 , 5 2l4»ffU^-6 0K»|»S 
*tfcft?L6 1IC*7-T Kiftfc«*L"Cft!K 

3, 5 4(4, *flsW<-6 0fc»rtSftfc*?L6 2fcX 

[0019] iffM-eott, y hs«5^sc* 
(4, »ff©fcftojeJWJ6 e^Ritbiiti^. jb»» 

6 6 *^»-e«» LT*H1 6 8 fcttoT JftfP Us<- 6 0 

tWPt&zk'V* :©»ffi/y<-6 0(:«^ir^5 
[0 0 2 0] ±»0£54«*{CJ:HJ4, A*KHR« 

1, H2, H3, H4<0*A^AtcA^$ti5o ^ 
* KBBH*>b*tUStL* 9 0«<0{S«gl4'^r 
t6 2o(0f|fli-^o y h7>r^L a, L b 

tt, »«fflj»»4 1, 4 2, 4 3, 4 4<7>^^IC£o 



(4) ^¥6-326 502 

6 

hy4 >ha\Z*u y K y-f >L b l£*t LT 9 0 

a, Lb^filLWyy 5/ KBttHlCAASixa- 
»G>«*fcftt*"Ctf:* ^0j/h^yLa«O)|f^ 
By h?^ b4re»Lfctt*(c:»fC9 Ogrtflttt 

10 BHT?£fifci**L, *«Silfctt*t4ai**B^6>ft9ffl 

[00 2 1 ] iffM-60»lt'>3^h7 , 7y 

h7^>La, Lb«r^U fa— S 
-Cffi9SS;fefctt£ff&;*B? h7^yLa, L b 
T^t-fV y K@BH£M6fc&gBS#3Efls-r*. L 
y K@MH0U;4ttB*»&tt9<iS& 

20 [002 2] **ny h >*f L fcRttfc* a - 
h><7V^Sl4, ^flFL-><-6 OOlEllbfCffoT^lft 
W^JyKBBHl, H2, H3, H4 

£:i£lcft* 0 LA>k> KEBH^fe^a — 

h^7^^^SfcM5e*ttB*tt, Blo**^t>M 

Bi -e4»ia**tfc«#(c»LX^-/<ttic»«*4r» 

^3-^/7 y is* S tfJ&ffiSttlBMEtt 6 5 *>&0BNI 
KJ:oT»ft*a*fe, 4(@coW^y y KBBHOfttt 
**B*»fe*oaiS*lS»»*SIH«>«tttJlf4, u/<- 
6 o SrdJib c t ic *oTii|g«jtcgffci* r k 

i/y^hSS5 (OS® &«M * itfciB* 7 t © m tc» 

£<ft<, *>f j/^*ffl^fcft*tt«ttt*ft9. g^tt 

[0 0 2 3] »fc/vfy» y K0BHC0*J*«fc-H*T 

5C0^S(C* h y yTTOti 5 (*m«rf*LT75*r 0 ) 

A, TB, Ta, Tb£3|#WUt<>^T-fc6o 
TA(4A^I^A(Cffi^L, «^«TBr4ffl/3*BIC«a 
U *-?-«Taf4*ny f9^f^La tlB^Stt, 3§g^ 
50 S5Tbl4*n^ hyJ>Lb kt&GZtlZ. 
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[0 0 2 4] H4 11, '^7V y K®BO(ftO«*«t 
^-*-¥®!2-efc5o ZOm&mX'l*. **yYy4>% 

S 0 AtfttfcttWi-Si:* ^yvhS«5(D*ffiilS«: 
2 5 (*M**#L-C*i-. ) -0*«Siva3»K ZOm 
ft*^y<?>?LT, ««#A/4W*jSr»0#*jftA* 
&flHF-»tA, tB, ta, t b£3l£ttJLfc/<*-y 

A^AKti^U t Biim*»B*c«au * 

[0 0 2 5] 4*5, *»rt«-CWt, HlC/Titoh 
y y77^-^Py h9-f^S«H»3 1, 3 2, 3 
3, 3 4ll*g-?ifc>So 0 511, '^7!) y KHBO>S 

K\ -;tt<Oi*i»g#3 6. 3 7SrgSSOBB«t*Hlt-C»rt 

MM*. **i* # *vK-hPA, Pa ;Pb, PBktStl 
So €-tf-hK*r£LT. ®t&tr*-7/\>>mWLm<0=**9 
*3 9#*tttf3 5fclMf+tffe;ftTV*6 # 
-hPAlC*ttS+*=i***fl* H*^*»iH-n^ 

So ) p ***«T?tt, W«PAIU*«AC«S 
U «^«PBHUJ*iBB»C»aU MftttPattXti 

VLbt^^ 
[0 0 2 6] 4*5. tfflWcWfciSVvtll* Blfc^Sft 

hy 5/^7^V«»S2 1, 2 2, 2 30 
3, 2 4 fcfc'U 7>YV yJy*^-* 
Dyh7^f^«S3 1, 3 2, 3 3, 3 4V>ftt>*) 
tc, (SWM&B-^ny h^^JE&Sfr&ltS&RaSfc 

Sfc#<o¥So®T*fcSo *3llll«©RW-Cll±»fl!>H l 

Srf5cs#H^s. *n«0mi. lao^Dy h^^r^ 

La, LblC^T, Mi@Ca, Cb#/fH>fe*L 

So i-4*>*>> */^^y y h'wiWHfrbcom&it. - 

So R?l*fc»KCa, Cbll, R8«Ort»»8 1t, C 40 
GHWfM l tia»HcE«4nfcRB«(O^W{*8 2 t 
^b«S 0 WieCa, CbllWxKEItSft, 

&JK«*Ma, Mbd^7-r KS£(C}fA£*XT^So 

[0 0 2 7] *£R1SI&JK&M a , M b II, 07 iC^t 
*Wt«r*LT^S. -Ttefr-b, *SR«£JW»Ma, M 
btt±*#Rtt»tt*rtfU *<0«j&±(;: s l^tti&BC 
a, Cb^i#8 lSrlfad-frSwi:d?-C#Sifii7L 
QlJW&rtMiTV**. Jfa?L9itt. Watc^iE^Bf 
ffi#R«<0*>«>T?*>S o :^RWI#Ma, Mb 50 



^W6-3 2 6 50 2 
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*7Y^Att. *£Rfi?&JK#Ma, MblCttgHtl* 

8 2(D^®^Jc^ix^tLSl:ftrtJ;^ 0 1~4*>t> % * 
£Rf8f&JB&Ma. MbirMSffiCa, Cbi«>«f* 

[0 0 2 8] Z<0£lt£*&Pm&m#Ma, Mbll, 
RNlttBCa, Cb^i»:8 1 ^^®*8 2 4 

wca, cb^e®Lr<sm^^R5t-rst,<?> 
•c, £±£*t^<t tr«^-rSo -^o^ggRfgf^js 

»Ma, Mb<0£tt«9 6fl« XAtttt 1 0 0 (C J: o T 

an 3*1/0**. znwmmi ooiai, fsuui&c 

a, Cba«#a+S¥ffi»CM4*Ift»i«V6A»l o 

i#»i>{+tt&*i/o*3. o ui, ±ft(om 

[0 0 2 9] r^jStC^oT, i^l//<-6 0^@l 
Sl*a::fc**ffiR«±**Ma t Mb4r^»»BC 
a, CbrtW7^K^t6I^-C#SjO^, 
y y K@»HWffl*JBBd»?>*?>mS*tStt-g-«>ffi«t 

y 5/ KlslBH^tt*4ivfc**ft©H*ttlKc a, Cb 
(Cio^T, ^Rf^&Jl&Ma, Mb<afc$&&9 5lix 

yy y K0BH*>ffi**B*»&fl. ^-^IKGMSfctt** 

[0 0 3 0] ^»Ca, Cb4+g&Rffi&JR»M 
a, Mbi:(Dr«giCH^&ft:7^yWA^4$ixSO-C. 

^affisra^ftttfcfiH^sai^sxffl^^ & s r t 
ii4v\ 4*;, wyy * K0 

BH4LT, i^i3i:^$n/t^ hy yT^-r^K 
*Sfc^£iS/Bi-S«g£lcil, :©/N^!lyK@BH 
4l^«igiBCa, Cb^ofaic, *hy j/^y-f 

^ss§£i£ii. ^-fnoo^ajt^-c^So 
[0031] *» wo*m«©»Mtta±o t *$ 9 1»* 

Sd\ **Wll±»©#jll6«lc|»*S*iSti©"Cttft 

**«4»iES*LJ&«rt«coV^T»WLfc^, ^ESSl^ 
^OIC, 2^ffi, 3^ia, 55>K, 6^E, ••••^ff 

[0032] ±»©io&«-e(i, ^^y y Km 
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[0 0 3 3] *0>fiL **M(0»i4:«L4^lffl-C 
[00 34] 

[00 3 5] £ fcfc, A*«#<o»«*Sr#a«c pTKR 
a. 

[BBa«¥fcf»]I 

[0 l ] *lfc«05MBpraE»*»«>«*** 
[0 2] ±E#E^«»tt»0-ttO*tf*tfc*LT* 



10 



[S3] y K@80ftjftfl**i-VBH-?«> 

[0 5] » y m»<OZ1bi£fa<Dm&Wi*+to 

[0 6] ^RA|h«)|KNlM«>5HeVKfMBV«>B*09 
*/dt*^+s|iffiBt?ifo-5. 

[»*§-0>»lfl] 

l #E3S 

21.22,23,24 feWMSB-* h y vrfyjvWm 
31,32,33,34 XbV v??4>-xxiy hy4>% 



41,42,43,44 #ffl#Hl3S 
H1,H2,H3,H4 ^^Jy KBB 
L1,L2,L3,L4 XDy h^^V^t 
20 Lia, Lib, L2a, L2b, L3a, L3b, L4a, L4b ^Dy^^V 
S1,S2,S3,S4 >-3— b*??^* 
6 0 »ftl"<— 

c nNM&tt 

Ca,Cb HMftB 

Ma. Mb *2RfU£JS& 



[Hi] 



L1-L4 

L10~L4o,Ub~L4b 

••• aa*h?-r> 
S1-S4 

60- »fH//t- 




F'9 m 9 t 99 9// 99*91 f * 9 t t 99 Jj/ 
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